Structural and evolutionary analysis of the co-activator binding domain in vertebrate progesterone receptors.
Biochemical studies show that binding of co-activators to the progesterone receptor [PR] is an important mechanism for regulating of PR-mediated gene transcription. Unfortunately, unlike other steroid receptors, the PR has not been crystalized with a co-activator. Fortunately, the PR has strong structural similarity to the mineralocorticoid receptor [MR] and glucocorticoid receptor [GR], which have been crystalized with co-activators. This similarity allowed us to construct 3D models of the PR with steroid co-activator 1-Box 4 [SRC1-4] and transcriptional intermediary factor 2-Box 3 [TIF2-3], which were extracted from the crystal structures of human MR and GR, respectively. Comparisons of 3D models of human PR with SRC1-4 and TIF2-3 and human MR with SRC1-4 and GR with TIF2-3 identified some unique interactions between the PR and SRC1-4 and TIF2-3. An evolutionary analysis of the sequence of the co-activator binding groove in human PR found strong conservation in terrestrial vertebrates. However, there are some differences between human PR and the PRs in lamprey, shark and fishes. These differences among the PRs and between the PR, MR and GR may have contributed to the evolution of specificity for progestins, mineralocorticoids and glucocorticoids in vertebrates.